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Heberden Society
Annual General Meeting and Oration

At a meeting held at the Queen Elizabeth Hall,
South Bank, London, on 20-21 November 1980 the
following papers were read. The Heberden Oration
was delivered by Professor Stephen M. Krane.

The role of prostacyclin in inflammatory joint disease.
A. L. Parke, C. N. Henby, P. Gordon, G. R. V.
Hughes, M. J. Brodie. The Rheumatology Unit,
Hammersmith Hospital, London W12, and the
Department of Pharmacology, Royal College of
Surgeons.

This is the first report quantitating prostacyclin
metabolites in inflammatory synovial fluid. Until
now prostaglandin E2 (PGE2) has been considered to
be the main proinflammatory chemical mediator in
inflammatory joint disease. Our findings suggest that
prostacyclin (PGI2) and its breakdown product
6-oxo-PGFIa are more important than PGE2. The
significance of our findings is even more important
considering that prostacyclin has been shown to
promote bone resorption.'
We measured the quantities of PGE2, PGF2oc and

6-oxo-PG1 a (a stable product of prostacyclin), and
thromboxane B2 (a stable product of thromboxane
A2) in 10 synovial fluids from 8 patients with
inflammatory joint disease. The levels of 6-oxo-
PGF1 a. (30 ± 44 ng/ml) were higher than the levels
of PGE2 (5 7 ± 4.3 ng/ml) PGF2o (1 8 ± 0-8
ng/ml) and TXB2 (20 ± 23 ng/ml). Synovial fluid
levels of 6-oxo-PGF1 x were 100 to 1000 times
higher than simultaneous plasma levels.
Our findings of high levels of prostacyclin break-

down products in inflammatory synovial fluid and the
work of others culturing rheumatoid synovial tissue2
suggest that this prostaglandin may be important
in the pathogenesis of inflammatory joint diseases.

References
Raisz L G, Vanderhoek J Y, Simmons H A, Kream B E,
Nicolaou K C. Prostaglandins 1979; 17: 905.
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Products of cyclo-oxygenase activity from human
synovium. G. A. Higgs,' J. A. Salmon,l B. Cashman,2
B. Henderson,3 L. Bitensky,3 J. Chayen,3 and

J. R. Vane.' 'Wellcome Research Laboratories,
Langley Court, Beckenham, Kent BR3 3BS;
2Orthopaedic Department, Bedford General
Hospital, Bedford; 3Division of Cellular Biology,
Kennedy Institute of Rheumatology, London
W6 7DW.

Stable prostaglandins have been detected in synovial
fluid and are synthesised by proliferative cultures
from synovial tissue. We have now measured the
production of the unstable products of arachidonate
cyclo-oxygenase activity by human synovial tissue
maintained in nonproliferative organ culture. The
synthesis of thromboxane A2 (TXA2) and pro-
stacyclin (PGI2) was measured by detection of their
stable products (TXB2 and 6-oxo-PGFjoc). These,
and PGE2, were estimated by specific radioimmuno-
assay after extraction and purification by thin-layer
chromatography. Their identity was confirmed by
mass spectrometry. Specimens from 8 non-
rheumatoid (6 male, 2 female; age range 13-73) and
8 rheumatoid patients (2 male, 6 female; age range
41-64) were examined. The means (± SEM) of the
products, as ng per mg of tissue, produced by the
nonrheumatoid tissues, were: PGE2, 1-95 ± 0 90;
6-oxo-PGF,o, 0-42 ± 0 14; TXB2, 0 03 ± 0-01.
The comparable values for the rheumatoid tissue
were 4 49 ± 1-48; 1-20 ± 0-27; 0 57 ± 0-14, the
last two being significantly different (p being 0-02
and less than 0 01 respectively). Indomethacin
(10-4M) in the culture medium inhibited the
production of all these products by at least 85%. The
results support the hypothesis that prostacyclin and
PGE2 are significant as inflammatory mediators and
draw attention to the possible role of thromboxane in
the rheumatoid process.

Plasma levels of C4 binding protein and ,B1H in
rheumatoid arthritis. J. P. Delamere, D. L. Scott,
A. R. Bradwell, T. C. King. The Medical School,
University ofBirmingham.

Activation of the third complement component C3
by classical or alternate pathway C3 convertase is the
most critical step in the complement system.

190

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.40.2.190 on 1 A
pril 1981. D

ow
nloaded from

 

http://ard.bmj.com/


Regulation of classical pathway C3 convertase is by
C3 inactivator (C3 ina) and its recently defined
cofactor C4 binding protein (C4bp) while alternate
pathway C3 convertase is controlled by C3 ina in
combination with PIlH.
We have measured the plasma levels of C4bp and

31H in 80 patients with rheumatoid arthritis (RA)
and compared them with: (1) the levels of the other
major components of the complement system;
(2) clinical and laboratory parameters of RA disease
activity.
Measurement of both the complement com-

ponents and their regulator proteins was by single
radial immunodiffusion against monospecific anti-
sera using a control of pooled plasma from 100
normal subjects. The mean levels of C4bp and 1H
in the rheumatoid patient were 150% and 143%
respectively of the control plasma level. Statistically
significant correlations occurred between the levels of
C4bp and those of C2(p<0 05), C5(p<0 01), and C3
ina (p<0 05), while the levels of 31H correlated
highly significantly (p<0 001) with factor B and
C3 ina and to a less significant degree with C2
(p<0 05) and C4 (p<0 02). No significant correla-
tion existed between the levels of C3 and those of
C4bp or PI1H.
We conclude that stimulation of production of

these regulator proteins suggests activation of
control of the complement cascade in rheumatic
disease.

Deficiency of the second complement component-
association with the HLA haplotype A10, B18 in a
normal population. Richard I. Rynes, Anthony F. H.
Britten, Richard J. Pickering. Albany Medical
College, Albany, New York, USA.

Individuals with homozygous or heterozygous
deficiency of the second complement component
(C2Dhom or C2Dhet) develop SLE more frequently
than expected. C2D is also associated with the HLA
haplotype A10, B18. To better assess the meaning of
the association of C2D and HLA antigens with SLE
it is important to know if the association of C2D
with HLA genes found in patients also occurs in
individuals without disease.
We have studied 135 individuals from a population

of 418 tissue typed Red Cross donors for C2D
including all 8 who had Al0 and B18 antigens, 11 of
21 with AIO but not B18, 14 of 35. with B18 but not
A10, and 102 of the remaining 354 with neither AlO
or B18 antigens. HLA typing,was performed using
the microlymphocytotoxicity,method. C2Dhet was
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Table 1 C2 activity ranges and number of individuals
with C2Dhet in groups studied

Number C2 activity Number of
studied range C2Dhet

(units/ml) individuals

Red Cross donors
HLA A1O 11 5520-7260 0
HLAB18 14 3700-8200 0
HLA A10 and B18 8 1800-7100 5
Other HLA antigens 102 3620-9740 0
Total 135 1800-9740 5

Obligate C2D 9 860-3600 9
Normals 62 3320-10960* Not known

2960 8680**

*True range of C2 activity.
**Mean ± 2 standard deviations.

defined using the range of C2 activity found for
previously studied obligate heterozygotes.

Results are shown in Table 1. Five donors were
identified as C2Dhet for a minimum frequency of
1.2%. The 5 individuals with C2Dhet all had AlO
and B18 antigens for a frequency of 62 5% in this
group. Studies of the parents of the 5 C2Dhet
donors showed that Al0, B18 was indeed a haplotype
and C2Dhet segregated with this haplotype. The
strong linkage disequilibrium of C2D and the HLA
haplotype AlO, B18 in normal individuals as well as
in those with connective tissue disease fails to
selectively implicate either C2D or related major
histocompatibility region genes in the pathogenesis
of disease.

Nephelometry compared with DAT in the measure-
ment of rheumatoid factors (IgMRiu) M. H. Pritchard,
R. K. Knight. Dept. Rheumatology, University
Hospital of Wales, Cardiff.

Laser nephelometry (the measurement of protein
concentration by light scattering) has not been
widely applied to the measurement of IgMRF in
rheumatoid patients. This paper compares firstly
nephelometry with DAT in 95 patients from the
rheumatology outpatient clinic and, secondly,
investigates the prevalence of raised nephelometry
scores (>20 units) in the normal population by
analysing blood samples from 100 unselected
patients in the acute geriatric unit with a wide
variety of diagnoses.

Results show that in the first survey 89 patients
(86%) gave the same results by both methods
(nephelometry >20 units and DAT )31:32- being
considered positive). Six sero -ve had --positive
nephelometry scores but when the linical data was
studied it was clear that all 6 had active rheumatoid
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disease (RA) and the DAT results were falsely
low. Six sero +ve patients had low nephelometry
scores; 3 of these were in complete remission
following gold or pencillamine therapy and 2 others
had burnt-out disease of long duration. It appears
therefore in this survey that nephelometry was the
more consistently accurate test for IgMRF.

In the geriatric study 11 patients were latex +ve,
1 of whom had RA, and 4 had nephelometry scores
>20 units of whom 2 had RA. Previous surveys'
showed that 5% of the population had a DAT
greater than 1:32. The false positive nephelometry
figure in this group is only 2%.
The speed and accuracy of nephelometry suggest

it should be seriously considered for routine measure-
ments ofrheumatoid factors in clinical practice.

Reference
I Kellgren J H, Ball J. Br MedJ 1959; i: 523.

HLA antigens in relationship to serological subsets of
systemic lupus erythematosus (SLE). P. J. Maddison,
D. A. Bell. RNHRD, Bath, and University Hospital,
London, Canada.

Genetic factors related to HLA appear to influence
the susceptibility to SLE. The purpose of this study
was to determine whether these same factors influ-
ence the autoantibody response to certain antigens
among patients with this disorder. Fifty unrelated
patients with SLE and 14 additional patients with
mixed connective tissue disease (MCTD) were
studied. In addition, 6 families with at least 2
members sharing the clinical features of these
disorders were also examined. 19/50 SLE patients
had anti-Ro (SSA) antibodies by precipitin analysis
and 3 of these patients also had antibody to nRNP.
The remaining 31/50 SLE patients lacked detectable
antibodies to either of these antigens. All the
patients were divided into 3 groups: Anti-Ro
positive; anti-nRNP positive; anti-Ro and anti-
nRNP negative. The clinical picture was similar
in all groups, although patients with anti-nRNP
had a greater frequency of Raynaud's phenomenon
and milder renal involvement. HLA B8 was present
in 75% of SLE patients with anti-Ro, 41 % of anti-
Ro and anti-nRNP negative patients, and 30% of
patients with anti-nRNP only (p<0025). HLA
DRW3 was observed in 100% of anti-Ro patients,
but in only 25%/ of SLE patients without these
precipitin systems and 33% of patients with anti-
nRNP (p<0 0001). This strong association between
HLA DRW3 and anti-Ro was also observed in
families with multiple sibs affected with SLE. This

suggests that a strong association exists between
anti-Ro (SSA) and HLA DRW3 among SLE
patients and infers the existence of a specific immune
response gene for this antigen closely associated
with the HLA D locus.

Immunopathology of factors in SLE serum. H. A. F.
Stephens, Penny Fitzharris, R. A. Knight, M. L.
Snaith. Department of Rheumatology, University
College Hospital, London WC1.

Systemic lupus erythematosus (SLE) is characterised
by excessive and inappropriate antibody production.
The uncontrolled production of antibody by B cells
may reflect either an intrinsic B cell abnormality,
defective T cell control of B cell activity, or both.
Sera from SLE patients contain factors which inhibit
some lymphocyte functions in vitro. This study
shows that SLE sera inhibit the generation from
normal donors of T suppressor cells (Ts) which
inhibit antibody production in vitro.
The normal autologous mixed lymphocyte reaction

(AMLR) is a proliferative response of T cells to
inactivated non-T cells. T cells are generated in the
responding population which both suppress a second
AMLR and inhibit mitogen and virus-induced
antibody production in vitro. SLE T cells neither
respond nor generate Ts in theAMLR.
Our study shows that SLE sera block the AMLR

in normals, thus preventing Ts generation. Any
given serum preferentially inhibits the autologous as
opposed to the allogeneic MLR. The degree of
inhibition of both MLRs correlates with the level
of material measured in the Raji binding assay.
The inhibitory material can be absorbed by Raji
cells and fractionates on a sucrose gradient between
3 and llS.
Our data suggest that a basic deficiency in Ts cell

generation in SLE is exacerbated by factors present
in the serum.

Bypass artritis syndrome-clinical and laboratory
studies. K. B. Elkon, E. Fagan, I. Blankham, C.
Kennedy, G. R. V. Hughes, H. J. F. Hodgson and
V. S. Chadwick. Rheumatology, Gastroenterology,
and Bacteriology Units, Hammersmith Hospital,
London W12 and Dermatology Unit, St George's
Hospital, London SW17.

The medical complications of intestinal bypass may
be metabolic or inflammatory. Of 13 patients with
inflammatory complications we studied 4 with bac-
terial cultures from the bypassed intestinal segment.
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All the clinical features were episodic. Teno-
synovitis was associated with an asymmetric
polyarthritis predominantly involving large joints.
Biopsy of the vesiculopustular skin rash showed a
mononuclear vasculitis. Immunofluerescence was
positive for IgM and C3 in 1 patient and C3 alone in
another. Additional complications were mouth
ulcers, thrombophlebitis, conjunctivitis, and retinal
vasculitis. Different bacteria were cultured from the
bypassed loops of 3 patients. Antibodies specific to
these bacteria detected by immunodiffusion dis-
appeared following surgical restoration of jejunal
continuity. Scanning electron microscopy revealed
blunted microvilli with numerous adherent bacteria.

Latex and autoantibody tests were negative in all
patients and C3 and CH50 within normal limits.
Tests for immune complexes (Clq, monoclonal
rheumatoid factor, and conglutinin binding) were
usually negative but serial studies during a systemic
exacerbation showed high titres of circulating
immune complexes and hypocomplementaemia.
The striking similarities between the bypass

arthritis syndrome and 'seronegative arthritis'
(Behqet's syndrome in particular) suggest that
similar immunopathological mechanisms may be
operating.

Polymorphonuclear leucocyte function in Bechet's
syndrome (BS). J. N. Fordham, P. G. Davies,
A. Kirk, H. L. F. Currey. Bone and Joint Research
Unit, London Hospital Medical College, London
El 2AD.

Increased PMN chemotaxis has been described in
BS1 and could explain the marked PMN infiltrate
seen in the synovium. Recently, however, reduced
PMN chemotaxis has been reported in association
with increased chemotactic activity of patients' sera.2
We studied chemotaxis in 16 patients with BS

using both agarose plates and modified Boyden
chambers. Activated pooled serum was used as
chemoattractant. Phagocytosis was measured with
a candida uptake method, and adherence using
nylon fibre columns.
PMN chemotaxis was significantly increased as

judged by leading cell measurements in both
sustems (p< -05). The numbers of cells migrating
under agarose were highly significantly different
from numbers of control cells (p< -005). These
differences predominated in the subgroup of patients
with active uveitis, but were not seen in those with
active skin and oral lesions alone. No change in
phagocytic ability or adherence was found in the
patients as a whole.

These findings suggest that PMN in BS may be
more sensitive to complement derived chemotactic
factors.

References

1 Matsumura N, Mizushima Y. Lancet 1975; ii: 813.
2 Abdulla Y H, Lehner T. Beh!et's Syndrome. Academic
Press, 1979.

Physiological influence on levels of circulating immune
complexes. D. A. Isenberg, A. J. Crisp, W. J. W.
Morrow,* D. Newhan, M. L. Snaith. Departments
of Haematology, Rheumatology, Human Meta-
bolism, University College Hospital, Department of
Immunology,* Middlesex Hospital Medical School,
London.

Circulating immune complexes (CIC) are present in
many disorders including SLE and attempts have
been made to relate their levels to the activity of this
disease. They have not been uniformly successful.
The possibility that physiological or circadian
variations might explain these disparities was
explored.
CIC levels were measured by a polyethylene

glycol precipitation technique over a 24-hour period
in 4 normal controls (mean age 28 years) and 8
patients with SLE (mean age 33 years). In all of
the normal controls, the levels fell during sleep and
after drinking 1 pint (O0 61) of milk and rose prior to
rising in the morning and after moderate exercise.
There were also marked differences in the patterns of
rise and fall of the CIC levels between the controls
and the SLE patients. In each of 4 patients with SLE
at least 1 normal value was recorded during the
24 hour period, though the levels were mainly much
elevated.

It is possible that insufficient account has been
taken of physiological influences in previous studies
attempting to relate disease activity to levels of CIC
and we suggest that samples for such measurements
should be taken under standard conditions.

The distribution of apoliporotein Al in amyloidosis.
D. G. Macfarlane, P. A. Bacon. BRI and Southmead
Hospitals, Bristol.

Amyloidosis is an uncommon but serious complica-
tion of RA. The amyloid fibril of secondary
amyloidosis (AA) has a circulating serum precursor,
SAA which behaves as an acute phase protein. Thus,
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other factors than increased precursor must account
for the formation of AA fibrils. Evidence is
accummulating to suggest that the AA precursor is
part of the high density lipoproteins (HDL).'
HDL is a micellar structure with an inner core of

cholesterol and an outer shell of phospholipid
studded with apolipoproteins. Apo Al, the major
apoprotein, is considered to be a likely candidate for
the precursor of tissue amyloid AA fibrils.
We have investigated the distribution of apo Al in

patients with AA amyloidosis compared to controls
using the highly sensitive technique of analytical
isoelectric focussing in polyacrylamide gels. Apo Al
separated into four major bands: Al., Al2, Al3, Al4,
and one minor band Al4.' The relative proportions of
each was calculated from spectrophotometric scans
of the stained gels (Table 2).
The results showed that in amyloidosis Al4 and

Al41 were significantly elevated and Al2 and Al3 were
significantly reduced.
The differences observed may simply reflect

altered cholesterol metabolism in patients with
amyloidosis, particularly where the kidneys are
involved. More interesting, but speculative, these
findings may indicate that apo Al is altered in a
proportion of patients with long-standing inflam-
matory arthritis in a manner which renders it
more likely to form amyloid fibrils and be deposited
in the tissues.

Table 2 Percentage distribution ofAPO AI
polymorphs ± SEM

Amyloid, n= 10 Controls, n= 10

All 15.6 + 1-8 165 ± 0-59 NS
Al2 28.4 + 1-3 33.0 ± 0.58 p=0-01
A13 24.8 i 1-09 29.1 ± 0.46 p=0.01
A14 19.6 ± 1-0 16.1 i 0.55 p=0-01
Al41 9-7 i 1.2 5-4 ± 0-59 P=0-01

Reference

Benditt E P, Eriksen N. Proc Natl Acad Sci USA 1977;
74: 4025.

HLA Dr locus antigens in rheumatoid arthritis-A
family study. R. A. Hazelton, Sheila McKay,
H. M. Nelson, H. M. Dick, R. D. Sturrock.
University Department of Medicine, Centre for
Rheumatic Diseases; Department of Clinical
Immunology, Glasgow Royal Infirmary; and
Department of Dermatology, Western Infirmary,
Glasgow.

Previous studies have demonstrated a significant
increase in frequency of HLA DR4 in patients with

rheumatoid arthritis (RA) and a decrease in
frequency ofHLA DR2.1
Ten families with more than one affected individual

with definite or classical RA were studied. HLA A,
B, and C antigens were detected by standard
serological microlymphocytotoxicity techniques and
D locus antigens by antisera against DR1-8 on
purified B lymphocytes. HLA haplotypes Al and
B8 were shared by affected individuals in 3 families
but otherwise there were no significant HLA A, B
or C antigen associations observed. The increased
frequency of DR4 in RA patients was confirmed
(p <O *003) and there also appeared to be an increased
frequency of DR2 and DR3. There was no signifi-
cant difference in the frequency of DR3 and DR4
in RA patients with and without a family history. In
5 families both affected individuals shared DR4
while DR2 was found in 4 families. The rheumatoid
factor titre was uninfluenced by DR type and neither
age of onset or disease severity correlated with DR
antigen status.
These observations would suggest that genetic

factors related to HLA may predispose to develop-
ment of disease in some patients but that no clear
association exists between B cell alloantigens and
the expression ofRA.

Reference

Panayi G S, Wooley P, Batchelor J R. Genetic basis of
rheumatoid disease: HLA antigens, disease manifesta-
tions and toxic reactions to drugs. Br Med J 1978; ii:
1326-8.

Serum sulphydryl (SH) levels as a diagnostic and
prognostic indicator in early rheumatoid arthritis.
N. D. Hall, D. R. Blake, P. A. Bacon. ARC
Research Group, RNHRD Bath, and University of
Bath.

An inverse relationship exists between serum SH
and established disease activity in RA.1 We have
used this simple biochemical assay as one of a
series of tests applied to patients attending an early
synovitis clinic. All the patients have been followed
and the data analysed in 3 diagnostic groups 6
months from presentation (RA, reactive synovitis,
other).
At their first visit a low serum SH was found in

18/33 (55%YO) patients who later proved to have RA,
but in only 3/28 (11 %) patients with a reactive
synovitis and 1/15 (7 Y.) patients with other rheumatic
complaints. All the patients with an initial low SH
level developed a persistent arthritis. As a diagnostic
test serum SH was superior to plasma viscosity
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(61 % RA, 40% not RA) and a raised immune com-
plex level (Clqba-67% RA, 40% not RA) but little
better than IgM rheumatoid factor. A very low
initial SH level predicted the subsequent develop-
ment of systemic complications of RA. In serial
study a low SH preceeded the elevation of immune
complexes (Clqba) in the serum.
These results might support a hypothesis that

low SH levels result from scavenging oxygen free
radicals released by active phagocytic cells which
when overloaded allow immune complexes to appear
in the circulation, as in those with systemic disease.

Reference
1 Haataja M. ScandJRheumatol 1975; Suppl 7.

Increased neutrophil phagocytosis in patients with
psoriasis and psoriatic arthritis. M. R. Laurent,
G. S. Panayi. Departments of Medicine and
Rheumatology, Guy's Hospital, London SE1 9RT.

Psoriasis and psoriatic arthritis have been shown to
be associated with an alteration of neutrophil
function, in particular, an increase in chemotaxis
and neutrophil adherence.1 2 Phagocytosis has also
been shown to be increased in psoriasis, but this
abnormality has not been measured in those patients
who develop an arthritis.1

Therefore neutrophil phagocytoses was measured
in 30 patients with psoriasis, 30 with psoriatic
arthritis, and compared with 20 normal controls,
using the method of inhibition of uridine uptake by
Candida albicans.3 Phagocytosis was significantly
increased in patients with psoriasis (p<0 05) and
psoriatic arthritis (p<0 01), and in the latter group
the increase was proportional to the clinical disease
activity.
Normal neutrophils when tested in psoriatic serum

developed increased phagocytic capacity.
The sera from 4 patients with psoriatic arthritis

were separated by column chromatography. The
phagocytic enhancing factor was in the small
molecular weight range, being less than 300 000
Daltons.
These results show that increased neutrophil

phagocytosis in psoriasis and psoriatic arthritis is
due to a serum component.

References

Wahba A, Cohen H A, Bar-Eli M, Gallily R. J Invest
Dermatol 1978; 71: 186.

2 Sedgwick J B, Bergstresser P R, Hurd E R. J Invest
Dermatol 1980; 74: 81.

3 Yamamura M, Boler J, Valdimarsson H. J Immunol
Methods 1977; 14:19.

Not all putative circulating immune complexes
activate complement (C3) in rheumatoid arthritis (RA).
B. E. Bourke, I. K. Moss, P. Mumford, A. Horsfall,
R. N. Maini. Kennedy Institute of Rheumatology,
London W6.

It has been claimed that in patients with rheumatoid
arthritis (RA) complement activation, assessed by
measurement of plasma C3d, is related to circulating
immune complexes (CIC) detected by the Clq
binding assay.'

In this study on 152 patients with RA we re-
examined the relationship between plasma C3d and
CIC using 3 assays: (a) the Clq binding assay, (b) the
Clq solid phase assay, and (c) the Raji cell assay.
We have confirmed that there is a highly

significant coefficient of correlation between C3d
and all the tests for CIC. 54% of patients had at
least one positive assay for immune complexes,
although no one assay was positive in more than
36% of patients. A raised C3d was found in 26%
of the group as a whole, considerably less than the
figure of 79% previously reported.' Of our 82
patients with putative CIC, 30 (37%Y.) had a raised
C3d. The coincident finding of positive tests for CIC
and an elevated C3d level was very significantly
correlated with the presence ofextra-articular disease.

In contrast to the previous work, our findings
suggest that circulating immune complexes are not
infrequent in RA but that the majority are not
associated with abnormal complement activation
and that this may account for the relative infrequency
of clinical evidence of systemic disease.

Reference
Nydegger U E, Zubler R H, Gabay R, et al. J Clin Invest
1977; 59: 862.

MnsPAH: A simple new method of measurement of
rheumatoid factors of all Ig classes. J. S. Reeback,
R. March, E. J. Holborow. Bone and Joint Research
Unit, The London Hospital Medical College,
London El.

We have developed a reproducible microwell assay
for all classes of rheumatoid factors (RFs). The
assay is based on mixed reverse (solid-phase)
passive antiglobulin haemadherence (MRsPAH) and
thus avoids the use of isotopes.
IgM, IgG, and IgA RFs were measured in 30

normal controls, 44 patients with early rheumatoid
arthritis (ERA), and 51 patients with proven
rheumatoid arthritis (PRA).
Mean levels (±2 SD) of either IgM or IgA RFs

in the controls did not overlap with their respective
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raised mean levels in the PRA group. There was
considerable overlap of IgG RF levels between
patients and controls.
Taking into account both IgM and IgA RF

levels, we found only 3/51 PRA patients and 3/44
ERA patients to be seronegative. By a conventional
latex test 30% of the PRA and 50% of the RAE
patients were seronegative (< 1:80). Comparison of
RF levels with extra-articular features showed that
ERA patients with nodules had high IgA as well as
IgM RF levels.

This test demonstrates a clear-out serological
difference between normals and rheumatoid patients
and its routine use should contribute to improved
diagnosis of RA.

Immune complexes enhance complement synthesis by
monocytes. A. R. McPhaden, K. Whaley. University
Department of Pathology, Western Infirmary,
Glasgow GIl 6NT.

Local production synthesis of complement com-
ponents by mononuclear phagocytes probably plays
an important role in the pathogenesis of chronic
inflammation. The factors controlling their synthesis
are unclear, but it is probable that immune reactants
are implicated. IC are thought to play a pathogenetic
role in the synovitis of rheumatoid arthritis (RA).
IC prepared from BSA and immunoadsorbent
purified anti-BSA were found to enhance comple-
ment synthesis by monocytes in culture. Complexes
prepared at 4 times antibody excess, and 2 times
antigen excess enhanced production from the early
stages of culture. In contrast, complexes formed at 8
times antigen excess produced an initial phase of
inhibition lasting for five days of culture; this was
followed by a four fold enhancement synthesis. The
degree of enhancement of complement synthesis was
dependent upon the concentration of IC. In addition
larger IC were associated with more marked enhance-
ment of complement. These findings suggest that IC
may enhance the local production of complement
components within the synovial cavity in RA. As a
result, local complement activation is increased, and
the complexes are opsonised in preparation for their
phagocytosis and degradation.

C-reactive protein (CRP) levels in juvenile chronic
arthritis (JCA). M. Gwyther, A. Howard, H.
Schwarz, B. M. Ansell. Clinical Research Centre,
Northwick Park Hospital, Harrow.

A modified radial immune diffusion technique has

been used to measure CRP serum levels within one
year of onset in JCA. Highest levels were found in
systemic and lowest in pauciarticular onset. Serial
recordings in systemic disease showed that patients
whose CRP fell rapidly with therapy tended to go
into remission within 5 years of on-set; in those who
developed amyloidosis early in their course the CRP
remained high irrespective of therapy. When
amyloidosis occurred at a later stage, the CRP
fluctuated widely, usually being high in association
with exarcerbations.

Overall, there was a fair correlation with the ESR,
but in a small group of patients whose ESRs were
low throughout the disease the CRP reflected more
closely the number of active joints. In particular, a
persistantly high CRP contrasted with a lowish ESR
in 2 patients who developed amyloidosis after an
apparent response to penicillamine.
CRP may be more helpful in monitoring therapy

in JCA than ESR and of particular value in
suggesting those who are at risk for amyloidosis.

Synovial PGE2 6 keto PGF1 and TXB2 in rheuma-
toid and osteoarthritis and nonsteroidal anti-
inflammatory drug treatment. P. A. Thrower,
J. Salmon, J. O'Grady, E. C. Huskisson. St
Bartholomew's Hospital and Wellcome Research
Laboratories.

Aspirin and other non-steroidal anti-inflammatory
agents are able to inhibit PG formation.1 This has
been widely accepted as their major anti-
inflammatory mechanism. Previous group compari-
son studies have shown lower synovial PGE2 levels
in those receiving NSAIs compared to those on no
treatment.2 3 We have looked at synovial PGE2, 6
keto PGFIoc, and TXB2 levels in knee effusions of
patients with rheumatoid and osteoarthritis while on
and off therapy with NSAIs. Eleven patients with
definite RA and 10 patients with OA(on x-ray) were
entered into a randomised balanced crossover trial of
one week's treatment with indomethacin or flurbi-
profen and one week's treatment with an analgesic
only. At days 7 and 14 the swollen joint under went
assessment of pain score, articular index, thermo-
graphy, and aspiration. Synovial PGE2, 6 keto
PGF1 oa, and TXB2 were measured by radioimmuno-
assay and white cell count done. PGE2 was the most
predominant of those studied but showed no
significant decrease on NSAI. It was significantly
higher in the rheumatoids than the osteoarthritics
(Table 3). 6 keto PGF1 a and TXB2 were less
than lug/ml in all samples. In neither group was
significant decrease in this while on an NSAI.
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Table 3

RA OA

Analgesic NSAI Change Analgesic NSAI Change

Pain 11-55 8-18 -3-37* 12 7.1 -4.9
Al 1.4 0-64 -0-76* 1.5 0.8 -0-7+
Therm 67-45 63-64 -3.81* 56.4 49 -7-4+
Total
WBC 9-58 12-25 +2-67 2-57 3.0 +0-43

PGE2 1.19 1.99 +0-80 0-45 0-51 +0-06

*Statistically significant. tBorderline statistical significance. Mean
results of pain score, articular index, thermographic integrator, total
white cell count, and PGE2 levels on analgesic and anti-inflammatory
treatment.

References
1 Vane J R. Nature (New Biol) 1971; 231: 232-5.
2 Higgs G A, Vane J R, Hart F D, Wojtulewski J A. In:
Robinson H J, Vane J R, eds. Prostaglandin Synthetase
Inhibitors. Raven Press, New York: 1974.

3 Trang L E, Granstrom E, Lougren 0. ScandJ Rheumatol
1977; 6: 151-4.

Immune complexes in early rheumatoid arthritis.
V. E. Jones, R. K. Jacoby, P. J. Cowley,
T. Wallington, P. Holt. Princess Elizabeth Ortho-
paedic Hospital, Exeter, and South West Blood
Transfusion Centre, Bristol.

The detection of immune complexes (IC) in arthritic
patients before rheumatoid arthritis (RA) can be
diagnosed as definite could imply the existence of a
causative agent.
Two methods were used to detect IC, the platelet

aggregation test and the Clq binding test, in 53
patients studied sequentially. Of these patients, 24
had RA: 12 had definite RA (5 or more ARA
criteria) at the first visit and 12 developed sufficient
criteria from 1 to 19 months later. The remaining
29 patients were controls who had arthralgia and/or
joint swelling (I to 4 criteria).
Of the 12 patients who developed RA during the

study 11 had IC at their first visit and 8 had IC
before they converted to seropositive. 80% of all
the RA patients had IC detected by the Clq binding
test compared with 20% of patient controls. This test
correlated with IgG and IgM rheumatoid factors. In
contrast 70-80% of patients in both groups had IC
detected by platelet aggregation test which did not
correlate with rheumatoid factors. Thus the 2 tests
appear to be measuring different populations of
complexes. The platelet aggregating complexes dis-
appeared in the later stages: in the RA patients
apparently in response to therapy, and of the patient
controls many lost their clinical symptoms.

The existence of platelet aggregating IC in both
arthralgia and RA patients suggests either that
arthralgia patients have a genetic constitution which
enables them eventually to control this abnormal
immune response, whereas patients developing
chronic RA lack the necessary control mechanism; or
the constituent antigen and antibody in the immune
complexes differ in the 2 groups of patients.

Antibody to fetal antigens (FA) in Clq binding
polyethylene glycol precipitates (PEG PPTs) from
rheumatoid sera. A. Unger, A. Faith, P. Shepherd,*
G. S. Panayi. Departments of Medicine and Chemical
Pathology,* Guy's Hospital Medical School, London
SE1 9RT.

The humoral antibody to Chang human liver cells
(CC) detected in 40% of the sera of rheumatoid
arthritis (RA) patients has been shown in previous
work to be directed towards fetal antigen(s). The
possible involvement of this antibody in Clq
binding PEG ppts (which many workers equate with
immune complexes) from RA patients' sera has now
been investigated in order to assess the significance
of the disease. Three of 8 RA sera have been found
which have PEG ppts with higher than normal
Clq binding activity (Clq BA) and anti-Chang
antibody (A'CC). Following fractionation of one
PEG ppt (obtained from 3 litres of RA serum) on
Sephadex G200, the A'CC was found to be equally
distributed between the 1st (IgM) and 2nd (IgG) peak
while the Clq BA was confined to the 1st peak.
Absorption of both peaks with fetal liver significantly
reduced the A'CC whereas there was no effect
when normal adult liver was used to absorb. This
therefore confirms the specificity of the antibody for
fetal antigen(s) as previously demonstrated. After
absorption of both peaks with 5 x 106 CC, the
levels of both IgG and A'CC decreased to a similar
extent, (approx. 50%), whereas in the 1st peak, the
decrease in IgG was much greater (86%) although
there was still only a 50% decrease in A'CC. This
indicates a selective concentration of IgG with
A'CC or A FA activity in this PEG PPT which
should provide good evidence for the presence of an
immune complex if the FA could also be identified
therein.

Lymphocyte-mediated myotoxicity in polymyositis/
dermatomyositis (PM/DM). G. Cambridge, Depart-
ments ofRheumatology, Immunology, and Virology,
Hammersmith Hospital, London W12.

Myotoxicity mediated by effector lymphocytes is
thought to be central to the pathogenesis ofPM/DM.
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We have developed an in-vitro technique which
utilises human fetal muscle cells, prelabelled with
3H-carnitine, a specific muscle label, as targets in
cytotoxicity tests. Lymphocyte populations from
11 active PM/DM, 6 congenital dystrophy, and
15 patients with inflammatory joint disease but no
evidence of myositis, have been examined for their
ability to kill cultured muscle in this system. Only
peripheral blood lymphocytes from PM/DM patients
were effective against muscle cells. These lympho-
cytes did not have any cytotoxic activity against
cultured fetal lung, kidney or skin. Serial studies on
3 PM/DM patients over a period of 2 years have
also been undertaken. It was found that disease
activity as assessed on clinical grounds was con-
sistent quantitatively and in a dose-related way
with in-vitro cytotoxicity against cultured muscle.
No evidence of serum plus complement or of K-cell
activity against human fetal muscle in vitro has been
found in any of the PM/DM patients. In addition,
known effector T-lymphocytes directed against
HL-A, B, C, or DR antigens did not kill human fetal
muscle. A myospecific membrane antigen seems
implicated in the process of lymphocyte-mediated
muscle damage and the application of the test to
clinical management in PM/DM has proved
valuable.

Complement fixation by anti-DNA antibodies in
systemic lupus erythematosus (SLE). A. Gharavi,
K. B. Elkon, G. R. V. Hughes, J. Schifferli. Rheuma-
tology and Renal Units, Hammersmith Hospital,
Du Cane Road, London W12.

In SLE the relationship between disease activity
and anti-DNA antibodies remains controversial. The
ability to fix and activate complement may however
be an important additional property of the antibody.
Using Crithidia luciliae as a solid phase DNA
substrate, we determined the titres, immunoglobulin
class, complement fixing ability, and activation
pathways ofDNA antibodies in patients with active
SLE.
The results of this study on 33 samples from 28

patients with active SLE showed: (1) Complement
fixing anti-DNA antibodies were present in 10 out
of 33 samples (30 %). Although overt nephritis was
more frequent in the complement fixing group (5/10),
6 patients with lupus nephritis had noncomplement
fixing anti-DNA antibodies. (2) Patients with
complement fixing anti-DNA antibodies had signifi-
cantly higher titres of anti-DNA antibodies as
determined by the Farr assay and Crithidia binding
compared to patients without complement fixing

antibodies (t test p<<0.001). IgG antibodies were
found in both groups but IgM anti-DNA were only
detected in the patients with complement fixing
antibodies. (3) Complement was activated exclusively
by the classical pathway since no complement
fixation occurred when human C2 deficient or
Mg EGTA-treated serum was used as a source of
complement. (4) The C3 amplification pathway was
necessary for optimal complement fixation since only
faint complement staining was detected when factor
B or factorD depleted sera were used.

IgA antibodies to klebsielia antigens in patients with
ankylosing spondylitis. A. K. Trull, G. S. Panayi,
A. Ebringer, R. Ebringer, D. C. 0. James. Depart-
ments of Rheumatology and Medicine, Guy's
Hospital, London SEI 9RT.

It has been suggested recently that the Gram-
negative bacterium Klebsiella pneumoniae may be an
aetiological agent in the pathogenesis of ankylosing
spondylitis (AS) in HLA-B27 positive patients.
In view of the report that raised serum IgA correlates
with disease activity in AS' we developed an enzyme
linked immunosorbent assay (ELISA) to compare
IgA anti-klebsiella antibody levels in patients with
AS, rheumatoid arthritis (RA), psoriatic arthritis
(PsA) and normal controls. The mean serum IgA
antibody level to klebsiella antigens in 33 AS
patients with an erythrocyte sedimentation rate
(ESR) greater than or equal to 15 mm/h was
14' 27 ± 1 * 32 (ELISA units ± SE) whereas in 35 AS
patients with an ESR less than 15 mm/h the antibody
level was 11 08 ± 0-86 and this was significantly
different (t = 2-046; p<0 05). The mean anti-
klebsiella antibody level in 53 normal controls was
10-49 ± 0+75 and again this was significantly
different from the antibody level in AS patients
with an elevated ESR (t = 2-839; p<0-01). There
was no significant difference between healthy
controls, patients with RA or PsA, and AS patients
with an ESR less than 15 mm/h.
The increased serum IgA antibody levels to

klebsiella antigens seen in AS patients with raised
ESR could be due either to a generally hyper-
reactive IgA response or could reflect a disease
specific manifestation. In an attempt to resolve this
question we are currently investigating antibody
levels to other micro-organisms commonly found in
the gastrointestinal tract.

Reference

1 Cowling P. et al. Ann Rheum Dis 1980; 39: 545-9.
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Hereditary complement (C6) deficiency with discoid
lupus/Sjogren's syndrome. R. G. Trapp, E. Mooney,
I. Husain, T. H. Coleman, J. Forristal, J. H. Herman.
University of Cincinnati, Ohio, USA.

Autoimmune phenomena and connective tissue
diseases (CTD) have been described in association
with [genetically determined deficiencies of select
serum complement components but not previously
with C6 deficiency.
We report the case of a 55-year-old American

Negro having an absolute deficiency of C6 with
concurrent discoid lupus and Sjogren's syndrome
confirmed on labial biopsy. Except for chronic
fungal infection of hands and feet, discoid skin
lesions with characteristic immunohistologic changes
and xeropthalmia, his general health has been
good. A persistent leucopenia and polyclonal
gammapathy have been noted. Serological studies
demonstrated a speckled ANA pattern (1:64) and
antibodies to SSA and Sm antigens (Table 4). Raji
assay for circulating immune complexes was positive.
Complement activity by CH50 assay was un-
detectable. A complete absence of C6 was shown by

Table 4 Serological studies

Positive
Rheumatoid factor 3+
ANA-2+ diffuse and speckled at 1:64
SSA antibody
Sm-antibody
Raji Cell assay-positive
CH5o-no measurable activity.

Negative
Anti-DNA binding (double stranded)-8.6%
LE Prep
RNP antibody
SSB antibody
Scl-i antibody
RAP antibody
Cryoglobulins
Coombs
RPR

Table 5 Complement profile ofpatient
Clq-8-2 mg/dl (nl 5.0-7-6)
C2-3 - 8 mg/dl (nl 2.0-3*7)
C3-155 mg/dl (nl 90-200)
C4-42 mg/dl (nl 21-75)
C5-82 mg/dl (nl 3.7-8 *0)
C6-0 mg/dl (4-1-7-1)
C7-8 O mg/dl (3*9-7*8)
Factor B-34*8 mg/dl (ni 15.2-41)
C3b-INA-6 .2 mg/dl (nl 2.5-5*2)
Beta 1H-66 mg/dl (nl 37-69)
Properdin-4.2 mg/dl (nl 1.7-3-6)
INA CoF-145% nl (nl 71-123)
CHs5-too low to calculate

SI conversion: mg/l=mg/dl x 10.

both radial immunodiffusion and hemolytic assay
(Table 5). C6 levels were normal in 3 siblings, low
normal in his mother, decreased in 2 siblings and
both sons and absent in a sister. No clinical or
additional serologic abnormalities were detected in
family members. HLA typing revealed no correlation
with C6 deficiency.
The pathogenetic significance of this association of

hereditary C6 deficiency with the CTD reported is
unclear. The possibility has been raised that such a
deficiency may have in some manner predisposed to
the clinical state. Long-term follow-up will be of
major interest.

Problems with the evaluation of perpiheral blood
lymphocyte populations in man. M. L. Cohen,*
C. Plater, L. M. Roffe, R. N. Maini. Kennedy
Institute of Rheumatology, London W.6.

The confusion in the literature concerning B cells,
'null' cells, and cells with Fc'y-receptors in human
peripheral blood has prompted a re-evaluation of
lymphocyte populations in health, rheumatoid
arthritis (RA), and systemic lupus erythematosus
(SLE).

In monocyte-depleted lymphocyte populations
from 22 healthy adults, 94 ± 5% (mean ± SD)
of the cells were identified: 73 ± 6% as T cells,
18 ± 4% as B cells, and 3 ± % as residual monocytes,
estimated by AET-Es rosettes, direct antiglobulin
rosettes and a-naphthyl acetate esterase staining
respectively. Low avidity Fcy-receptor-bearing cells
(estimated by EA rosettes with sensitized bovine
erythrocytes) numbered 24 ± 6 %, or 23 ± 6% after
overnight incubation. All these Fc-receptor-bearing
cells are monocytes, 'Ty' cells or B-cells. These
figures support the claim that most 'null' cells are
B cells, and illustrate the problems of avidity of the
surface marker probes conventionally used.

In lymphocyte preparations from 9 RA and 11
SLE patients, no difference in prevalence of T or
B cells was found compared with matched controls.
Cytophilic immunoglobulin may falsely lower the
Fcy-receptor-bearing numbers in SLE.
Such population profiles fail to reflect in-vitro

functional differences. SLE cells had higher
spontaneous production of IgG than controls but
showed depressed synthesis of both IgG and IgM in
response to pokeweed mitogen. RA cells in culture
showed depressed spontaneous and mitogen-induced
production of Ig compared with controls.

*Supported by theNH and MRC of Australia.

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.40.2.190 on 1 A
pril 1981. D

ow
nloaded from

 

http://ard.bmj.com/


200 Annals of the Rheumatic Diseases

Profiles and mechanisms of impaired reticulo-
endothelial function in connective tissue diseases.
P. F. J. Ryan, K. B. Elkon, G. R. V. Hughes.
Department of Rheumatology, K. M. Peters,
I. Klonizakis, Medical Scanning Unit, Hammer-
smith Hospital, London W12.

The reticuloendothelial system (RES) plays an
important role in the clearance of immune complexes
(IC) in animals and probably man. By measuring the
clearance kinetics of radiolabelled markers, impair-
ment of RE function can be demonstrated following
'saturation' with ICs.
We evaluated the clearance capacity of patients

with various connective tissue diseases using
autologous heat-damaged red cells (HDRBC) and,
in selected patients, immune-specific clearance with
anti-Rh-IgG coated erythrocytes (IgGRBC) together
with splenic pooling using "1'In-labelled platelets.
The most striking abnormalities were reduced

clearances in systemic vasculitis (4/9), Behget's
syndrome (5/6), and adult onset Still's disease
(7/8).
With the employment of more than one marker

and dynamic scanning the following observations
could be made. In some patients reduced clearance of
HDRBC was due to abnormalities of splenic blood
flow, while in others normal HDRBC blood
clearance times were associated with increased
hepatic uptake. In some patients HDRBC behave
like autologous platelets and are reversibly pooled in
the spleen with little phagocytosis.
These findings show that imparied splenic function

does indeed exist in several connective tissue
diseases but that further detailed studies of specific
organ blood flow, pooling and tissue receptor
function are required to elucidate the precise
mechanisms involved.

A finger arthrograph for the quantification of joint
stiffness. H. A. Bird, B. Jobbins, V. Wright. Clinical
Pharmacology Unit (Rheumatism Research), Royal
Bath Hospital, Harrogate, and Department of
Engineering, University of Leeds.

Drugs are prescribed in the rheumatic diseases for
the relief of 'pain' and 'stiffness' though no attempts
have been made to quantify joint stiffness or
evaluate drugs in its relief. Such quantification may
provide a closer approximation of the patient's
symptoms than assessments based on measurement
of blood flow through inflammed joints.
We have constructed a finger arthrograph for

measuring stiffness at the metacarpo-phalangeal joint

of the index finger, a joint frequently involved in
early rheumatoid arthritis. The amplitude of
movement produced as the relaxed finger is moved in
sinusoidal fashion in response to a given torque is
recorded as a hysteresis loop on an XY recorder.
Serial comparisons of stiffness can be made in the
same patient.
The machine is described and tests of adequate

reproducibility demonstrated. A diurnal variation in
stiffness occurs in rheumatic diseases. Variation in
recordings occurs with age and sex and can be
correlated with anatomical features such as joint
subluxation. The arthrograph is of value in the
diagnosis of conditions in which hyperlaxity or
severe stiffness is a feature. Serial measurements on
the same patients demonstrate changes in stiffness
after steroid injection to the MCP joint.
The arthrograph is reproducible and of value in

diagnosis and quantification of stiffness.

Plasma viscosity-A new appraisal of its use as an
index of disease activity in rheumatoid arthritis.
M. E. Pickup, J. S. Dixon, H. A. Bird, V. Wright.
Clinical Pharmacology Unit, Royal Bath Hospital,
Harrogate.

In 1976 theLancet' reported 'the ESR has successfully
resisted other challengers in the past, though after
50 years pathologists would not be sorry to see it
go.' This comment stimulated an investigation of the
plasma viscosity (PV) test in relation to the more
commonly used ESR and C-reactive protein (CRP)
estimations firstly as a diagnostic aid in 120 out-
patients with RA and secondly as an index of
improvement during subsequent specific anti-
rheumatic drug (SARD) treatment (60 outpatients).

Correlation data based on 7 clinical variables
suggest that PV estimations are as reliable as ESR
and CRP. In addition after six months' SARD
therapy a high incidence of patients with normal
ESRs but raised PV and CRP occurred suggesting
persistent abnormalities in plasma proteins and the
possibility of relapse on drug withdrawal.2

In view of this finding and the fact that the PV test
offers distinct methodological advantages (e.g., 1 min
for each test, interlaboratory variation small, testing
up to 1 week after collection, independent of age and
sex, cheap after initial purchase of viscometer), the
PV test is recommended for application in RA.

References
1 Leading article. Lancet 1976; i: 1394-5.
2 Harkness J. Biorheology 1971; 8: 171-93.
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A rapid sensitive, and quantitative enzyme-linked
immunoassay (ELISA) for the measurement of IgM
rheumatoid factor (RF). A. Faith, 0. Pontesilli,
G. S. Panayi, J. S. Kalsi, and P. Johns.* Department
of Medicine, Guy's Hospital Medical School, and
*Area Immunology Laboratory, Preston Infirmary.

ELISA measurement of RF could offer distinct
advantages over conventional agglutination
techniques (Rose-Waaler, latex fixation): (1)
rapidity; (2) reproducibility; (3) sensitivity; (4)
quantitation as mg/ml of antibody.
A solid-phase ELISA technique was therefore

developed. Briefly, human IgG was attached to a
solid phase (wells of microtitre plate), washed, test
sera added, washed, and the anti-IgM enzyme
conjugate added and washed. Substrate was added
to develop the colour which was then read spectro-
photometrically (optical density units). RF estimated
in this way correlated very significantly with that
obtained by latex fixation (n=0 56, p<0 001).

Quantitation of the amount of RF was performed
as follows: the IgM concentration was measured in
RF containing sera by the Mancini technique before
and after absorption with alkali aggregated human
IgG. The difference represents the amount of serum
IgM present in the form of RF. From such standard
sera, calibration curves were constructed so that
optical density measurements could be converted to
mg/ml IgM RF.
Mean ± SD of 42 normal sera was 0 023 + 0.010

mg/ml and for 354 rheumatoid arthritis sera was
0 304 ± 0 542 mg/ml.

These results demonstrate the advantages of the
ELISA method over agglutination techniques and we
would suggest it as the method of choice in routine
and research laboratories. (SI conversion: g/l =
mg/ml x 1.)

Distribution of intra-articular injections into the knee.
P. Hollingworth, J. T. Scott. Charing Cross Hospital,
London W6.

Occasional failure of response to intra-articular
injections of corticosteroid preparations may be the
result of poor distribution of the material.

Dispersal of the contrast medium Dimer X was
studied in 15 knees of 9 patients with definite
rheumatoid arthritis. The needle was inserted
medially behind the mid-point of the patella and
moderate pressure applied to the syringe plunger.
Anteroposterior and lateral radiographs were taken
immediately after injection and again after either
active quadriceps exercises (50 isometric con-

tractions) or passive knee movements (passive
flexion and extension of the knee 10 times).

In 10 knees 1 ml of Dimer X was well localised to
the most medial aspect of the joint space and the
adjacent area of the suprapatellar pouch immediately
after injection. In 5 of these, passive knee movements
resulted in widespread dispersal of contrast medium,
whereas in the other 5 active quadriceps exercises
produced no change. However, injection of 5 ml of
Dimer X in five knees usually resulted in good
dispersal which was not increased by active quadri-
ceps exercises (Table 6).
The results suggest that to ensure good distribution

of intra-articular corticosteroid preparations in the
knee, either the drug should be diluted to a volume
greater than 5 ml or passive knee movements be
performed immediately after injection.

Table 6
No. Volume Immediate Dispersal Dispersal after

(ml) satisfactory after active passive knee
dispersal quadriceps movements

exercises

5 1 0/5 0/5 -
5 1 0/5 - 5/5
5 5 3/5 3/5 -

Does penicillamine transform rheumatoid disease to an
SLE-like syndrome? L. Fernandes, D. Vergani,
E. Davies, H. Berry, E. Hamilton and D. Tee.
Departments of Rheumatology and Immunology,
King's College Hospital, London SE5.

In order to define immunological characteristics of
D-penicillamine (D-pen) nephropathy, 2 groups of
patients with rheumatoid arthritis (RA) were
studied: one composed of 11 patients who developed
nephropathy and another of 15 patients without
this complication. Two further control groups of
15 patients each with RA and osteoarthritis were
examined.
Serum from each patient was tested for circulating

immune complexes (CIC) using the 1251-Clq binding
assay. Antibodies to dsDNA were estimated by the
modified Farr technique: antinuclear antibodies
(ANA), IgM rheumatoid factor and immuno-
globulins were measured by standard techniques.
No difference was detected in CIC between the

two groups of patients on D-pen, with or without
nephropathy. Furthermore, CIC in both groups of
patients on D-pen were lower than in patients with
RA on conventional anti-inflammatory treatment.
Therefore, although available evidence strongly
suggests that D-pen induced nephropathy in RA is
immune complex mediated, the levels of CIC did not
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reflect the development of the renal lesion. On the
other hand the measurement of ANA and anti-
dsDNA appeared to discriminate between the 2
groups of patients on D-pen, being higher in the
nephropathy group.

It is concluded that renal lesions in patients with
RA on D-pen treatment are associated with a shift
of immune abnormalities, making such a clinico-
pathological entity indistinguishable from SLE.

Effects of antirheumatoid drugs on production and
action of catabolin. H. Sheppeard; L. M. C. Pilsworth,
B. Hazleman, J. T. Dingle. Addenbrooke's Hospital
and Strangeways Laboratory, Cambridge.

Catabolin, a factor produced by porcine synovial
tissue in vitro causes living cartilage to resorb its
matrix.' 2 Because of its possible involvement in
arthritis, a study of the effects of certain anti-
rheumatoid drugs on its production and action was
undertaken.

Reproducible amounts (mean 58 - 2 mg ± 1 * 5 mg)
of pig synovial mince were cultured for 6 days in the
presence of the following drugs added at various
concentrations, including those used therapeutically:
gold (10 ,g/ml-100 ,ug/ml), prednisolone (250
ng/ml-2* 5 ,ug/ml), D-penicillamine (50 ,ug/ml-500
,ug/ml), chloroquine (200 ng/ml-40 ,ug/ml), aspirin
(250 ,ug/ml), and Clozic (ICI 55 897, 140 Vg/ml).
Catabolin activity of the spent medium was assayed
on bovine nasal cartilage (BNC).2 The effect of
prednisolone, D-penicillamine, and chloroquine on
cartilage breakdown caused by partially purified
catabolin (CCF)2 was also studied.

Prednisolone at all doses inhibited catabolin
production without interfering with the action of
CCF on cartilage. Chloroquine at high levels acted
to reduce cartilage breakdown by catabolin, while
high doses of D-penicillamine enhanced catabolin-
induced cartilage breakdown without effect on
catabolin production. Neither gold, aspirin, nor
Clozic had any effect.
These observations imply an additional mode of

action for prednisolone, chloroquine, and D-
penicillamine.

References
1 Fell H B, Jubb R. Arthritis Rheum 1977; 20: 1395.
2 Dingle J T, Saklatvala J, Hembry R, Tyler J, Fell H B,
Jubb R. BiochemJ 1979; 184: 177.

The scope of immune complex assays in clinical
rheumatology. D. R. Blake, H. J. Joyce, D. G. I.
Scott, T. Wallington, P. A. Bacon. RNHRD, Bath,
and RBTS, Bristol.

Immune complex (IC) estimations are becoming a
routine investigation but this role is not established.
We have estimated the potential clinical value of
3 tests: Clq binding (Clqba), platelet aggregation
(PA), and anticomplementary activity (ACA), as
an aid to (1) diagnosis in 100 patients with synovitis
of varied aetiology of <6 months duration and
(2) the assessment of disease activity in 100 patients
with established RA.
A raised Clqba and PA was common in patients

with early synovitis. Persistently high levels suggested
a poor prognosis and a chronic disorder. However,
no assay predicted the diagnosis of RA at 6 months
follow-up.
Serum Clqba and PA were often raised in

established RA, levels being consistently higher in
paired synovial fluid. Clq complexes (serum and
synovial fluid) correlated poorly but significantly
with other laboratory indices of activity. In sequential
study both Clqba and PA reflected activity generally,
were higher in patients with systemic disease, but
often persisted into remission. ACA however was
raised in patients with systemic vasculitis or Felty's,
falling with resolution, and was not found in
patients with active nodule formation or rapid
weight loss. Clqba and PA levels showed no specific
response to drug therapy or bed rest.
The poor correlation between these 3 functionally

separate assays suggests their capacity to measure
different complexes. IC tests may provide data
relating to the pathogenesis of early RA and
systemic complications but as a routine clinical
investigation their role is questionable.

A comparison of serum biochemistry in ankylosing
spondylits, seronegative and seropositive rheumatoid
arthritis. J. S. Dixon, H. A. Bird, V. Wright. Clinical
Pharmacology Unit, Royal Bath Hospital,
Harrogate.

The seronegative spondarthritides are distinguished
from rheumatoid arthritis on clinical, radiological,
histological, and serological grounds. Specific drug
therapy for these conditions is likely to be based on
an understanding of basic biochemical differences
between them. We have compared biochemical
profiles in patients selected for active disease who
had not previously received disease modifying drugs.

Thirty-one patients had ankylosing spondylitis
(AS) and 80 polyarthritis of whom 30 were
persistently negative for rheumatoid factor (SNRA;
SCAT <1/8) and 50 strongly positive (SPRA;
SCAT <1/64). All received aspirin alone for two
weeks prior to blood letting at which time 25
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biochemical, immunological and haematological
estimations were performed concurrently in the same
laboratories.

All 3 groups had distinctive biochemical profiles.
SPRA was distinguished from SNRA by raised
immunoglobulins but also by significant increases in
plasma viscosity, CRP, ESR, and a significant
decrease in histidine in spite of comparable clinical
activity (p<O05 to p<O0001). When AS was
compared to SNRA, after corrections for age and
sex differences, haemoglobin, total sulphydryl, and
ESR all showed significant differences (p<001)
though other acute phase reactants were comparable.
The 3 diseases can be distinguished biochemically

from each other, serum sulphydryl, histidine, ESR,
and haemoglobin being the best discriminators.
This may lead to the formulation of biochemical
diagnostic criteria for diseases.

Further studies on proteoglycans in an animal model of
intervertebral disc degeneration. Stephen J. Lipson,
Helen Muir, Brigham and Women's Hospital,
Boston, Mass, USA, and the Kennedy Institute of
Rheumatology, Hammersmith, London W6.

A model of intervertebral disc degeneration is
produced in rabbits by ventral disc herniation.
Morphological changes over time occur which
reproduce changes noted in human disc degeneration.
Sequential changes in proteoglycans (PGs) have been
studied to elucidate early biochemical alterations
which occur during morphological change. A study
of changes in PG aggregation, water, and total uronic
acid content, and hyaluronic acid content of discs
was undertaken.

Morphological changes of early cell loss in the
annular wound followed by metaplasia into fibro-
cartilaginous tissue are noted within the first week
after herniation. This tissue continues to proliferate
over 6 weeks until nearly the entire disc loses its
normal architecture and becomes densely fibrous. An
osteophyte is produced simultaneously. Early
changes in PGs are noted as an acute increase and
then loss ofaggregation followed by a slow restitution
and then long-term loss after 6 weeks. Water con-
tent, paralleled by total uronic acid content, is acutely
lost and restituted by 4 days, after which there is
progressive loss. Hyaluronic acid is progressively
lost.
The animal model studied indicates that the early

qualitative changes in disc PGs correspond to
changes in morphology and may well represent a
response to altered mechanics. The changes may
constitute an abortive attempt at repair.

Increased frequency ofHLA-B8 andDR2 in Wegener's
granulomatosis and Churg-Strauss vasculitis. K. B.
Elkon, G. R. V. Hughes, D. Sutherland, A. J. Rees,
K. I. Welsh, J. R. Batchelor. Rheumatology, Renal
and Tissue Immunology Units, Hammersmith
Hospital, Du Cane Road, London W12.

Although many similarities exist between various
forms of systemic vasculitis, these diseases can
usually be distinguished by clinical, pathological, and
laboratory studies. Analysis of disease associations
suggest that host factors are relevant to both suscep-
tibility to and expression of systemic vasculitis.1

Twenty-four patients with systemic vasculitis were
classified into 3 groups: Wegener's granulomatosis (10
patients), Churg-Strauss vasculitis (6 patients), and
polyarteritis nodosa (8 patients). HLA typing was
performed without knowledge of the disease category.

Results of this study (Table 7) show a statistically
significant increase in the frequency of HLA Al and
B8 in Wegener's granulomatosis alone (p<0 05) and
Wegener's and Churg-Strauss vasculitis together
(p<001). The high frequency of HLA DR2 in
Wegener's granulomatosis (p<001) was enhanced
when considered together with Churg-Strauss
vasculitis (p<0.001). No such increase in HLA
frequencies was seen in the small group with
polyarteritis nodosa.
These findings suggest that the clinical and

histological similarities between Wegener's and
Churg-Strauss vasculitis are reflected in the raised
HLA B8 andDRW frequencies. Since these genes are
inherited independently, disease susceptibility,
and/or expression is probably controlled by several
immune response genes.

Table 7 HLA typing in 24patients with systemic vasculitis
Al B8 DR] DR2 DR3 DR4

Wegener's (10) 6* 6* 3 7*** 3 2
Wegener's and
Churg-Strauss (16) 9** 9** 4 11*** 5 3
Polyarteritis (8) 2 2 2 1 2 3
Controls 35/153 34/153 12/113 24/113 34/113 37/113

x2analysis with Yates's correction: *p <005; **p <001; ***p <0.001.

Reference
Elkon K B, Hughes G R V. Advanced Medicine. London:
Pitman Medical, 1980; 16: 306-13.

The use of total lymphoid irradiation in the manage-
ment ofrheumatoid disease (RA). A. Calin, B. Kotzin,
S. Strober, R. Hoppe, H. Kaplan, Stanford School
of Medicine, Stanford, CA 94305, USA.
In an earlier study (in press) 4 of 6 patients with in-
tractable RA partially responded to subdiaphragmatic
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irradiation with 4000 rads, there being no major
side effects at 20-46 months follow-up. In
Hodgkin's disease, total lymphoid irradiation (TLI)
has shown immunosuppression that is both more

profound and longer lasting (5 10 years) without
serious toxicity. Therefore we have treated 8 patients
with RA (gold and D-pen failures) with TLI (2000
rads). Follow-up has ranged from 4 to 13 months.
Outcome was measured by a composite global score
(subjective variables and functional capability) and
modified Ritchie index. To date, 7 of the 8 have
improved, some dramatically. For these the com-
posite score gained by 42% (range 23-65 %) while the
Ritchie index improved by 49% (range 32-83 %). For
the 8th patient, comparable figures were only 1 and
8% respectively. As expected, all patients developed
a lymphocytopenia and a decreased response of
peripheral lymphocytes to mitogens. Strikingly,
spontaneous suppressor cell activity could be
detected after TLI but not before. Toxicity has been
minimal. All had self-limiting nausea and malaise;
one patient developed localised herpes zoster and a
second with mild neutropenia at entry worsened
during irradiation, requiring temporary interruption
of treatment. The course of a third was complicated
by concurrent Felty's, requiring splenectomy.

Thus, TLI can decrease activity in severe RA
without major side effects. We are now performing
double-blind controlled studies of low (placebo)
versus high (2000 R) TLI. The potential for TLI as a
therapeutic modality in RA will depend on such
studies and long-term follow-up for both continued
efficacy and lack of toxicity.

The histopathology of the peripheral joints in
ankylosing spondylitis. P. A. Revell, V. Mayston. The
Bone and Joint Research Unit, The London Hospital
Medical College, London El.

The histology of diarthrodial joints in ankylosing
spondylitis (AS) has been little studied in the past.
We have examined the synovium from hip, knee, and
ankle joints of 14 cases by light microscopy using
conventional and immunohistochemical staining
methods.
The histological appearances were those of a

chronic inflammatory arthropathy, with synovial cell
hyperplasia, fibrin, and a diffuse lymphoid cell
infiltrate. Lymphoid follicles were present in 8 cases.
The vascularity of the synovium was increased and
perivascular fibrosis was frequent. Peroxidase-
antiperoxidase staining of paraffin sections for IgG,
IgM, and IgA showed the percentage of plasma cells
containing IgM (0 6-3 .0%) was significantly lower

than in rheumatoid arthritis (1 4-14*6%) (Mann-
Whitney U test, p <0 002).
While conventional histology does not allow

differentiation of AS from other chronic inflam-
matory arthropathies, immunohistochemical
methods may prove helpful.

The effect of order of second-line drug therapy on the
development of side effects in the treatment of
rheumatoid arthritis (RA). M. M. Steven, J. A.
Hunter, R. M. Murdoch, A. McLaren, H. A. Capell.
Centre for Rheumatic Diseases and University
Department of Medicine, Glasgow.

It is unclear whether the occurrence of toxicity to one
second line drug in RA is changed by having
adversely reacted to another. In a prospective study
91 patients who had discontinued gold, penicillamine,
or levamisole were randomly allocated to one of the
2 alternative drugs and followed for a minimum of
6 months. Results were compared with those of 123
patients receiving a second-line drug for the first
time. All patients were encouraged to persevere with
therapy for 6 months unless adverse reaction
occurred. No difference in toxicity with primary or

secondary use of gold or penicillamine was identified
at 6 months. Variation in levamisole toxicity could in
part be accounted for by changes in dose regimen
over the 4 years of study. There was however no
evidence of increased toxicity following treatment
with gold or penicillamine (Table 8). The number of
patients going on to a third drug was small, but there
was no evidence of increased susceptibility to
toxicity.

Table 8
n n on at (%)

6 months

Gold Ist drug 49 36 (73)
Pi -_G2 11 9 (82)
(PI - G2)+ (P2-G3) 15 13 (87)
LjL , G2 14 11 (79)
(L]L -GO+(L2 - G3) 17 13 (76)
Penicillamine Ist drug 25 18 (72)
GI-+P2 23 19 (83)
(G1-P2)+ (G2-P3) 26 22 (85)
LI -+P2 19 16 (84)
(LI -PO+ (L2-P3) 29 24 (83)
Levamisole 450 mg/week 1st drug 25 9 (36)
Levamisole 150 mg/week Ist drug 24 15 (63)
PIL _+ L2 8 3 (38)
(PI - L2)+(P2 -LD 14 8 (57)
GI-_L2 16 10 (63)
(G1-L2)+ (G2-LD) 17 10 (59)

G = gold. P = penicillamine. L = levamisole. 1 = First. 2 = Second.
3= Third.
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Extending the study beyond 6 months in 23
patients who received gold after penicillamine,
toxicity developed in 12 within 16 months and 11
continued therapy for up to 3 years. Contrary to
reports1 the interval between drugs had no influence
on the likelihood of developing toxicity and only one
patient developed the same side effect on both drugs.
Our results suggest that toxicity due to one of these 3
second-line drugs should not prejudice the selection
of another.

Reference

Dodd M J, Griffiths I D, Thompson M. Br Med J 1980;
280: 1498.

A comparative study of myochrysine (NATM) and
auranofin (AU) in the treatment of RA. P. Davis,
M. Harth, H. Menard. Rheumatic Disease Units,
Edmonton, London, Sherbrooke, Canada.

Forty patients with RA were randomly divided into
2 equal groups, which received a course of NATM,
50 mg i.m. weekly for 20 weeks and then at monthly
intervals or AU 3 mg b.i.d. Disease activity was
assessed by duration of morning stiffness, grip
strength, number of tender and swollen joints, and
patient's global assessment. Patients were screened
for adverse reactions clinically and haematological
and biochemical testing. Whole blood and serum gold
levels were measured.
Twenty patients have completed 6 months or

more, 16 have completed 3-6 months, and 4 patients
failed to complete 3 months. Both drugs were found
to be of therapeutic benefit in the suppression of
disease activity. Mean change in joint swelling and
tenderness was similar in each group. Patients
failed to show any preference, both drugs being
considered of equal benefit. At the present time
15 patients continue on NATM and 16 on AU. Five
patients stopped NATM due to either side effects,
rash (1), neutropenia (2), 'gold lung' (1), or lack of
effect (1). Four patients stoppedAU due to diarrhoea
(2) or lack of effect (2). Other side effects notably
rashes (NATM and AU) and diarrhoea (AU) were
seen but were not of sufficient severity to stop
medication. Plateau levels of blood gold were
achieved at similar times with both drugs, but
failed to correlate with therapeutic benefit or
toxicity.
On the basis of these results we conclude that

NATM and AU are equally effective in the manage-
ment of active RA. Side effects of NATM were of
greater clinical significance than AU.

The place of rectal biopsy in the diagnosis of systemic
vasculitis. C. R. Tribe, D. G. I. Scott, P. A. Bacon.
Southmead Hospital, Bristol, and RNHRD, Bath.

Rectal biopsy (RB) is used routinely in the diagnosis
of amyloidosis. The incidental finding of necrotising
vasculitis of submucosal vessels in RB from a
patient with suspected amyloidosis complicating
rheumatoid vasculitis suggested its value as a
'blind' biopsy site for systemic vasculitis. We now
perform RBs on all patients with suspected vasculitis.

Vasculitis has been diagnosed from RBs of 22
patients during 1974-80. Clinical diagnoses were
rheumatoid vasculitis (16), polyarteritis nodosa
PAN (3) and SLE/overlap syndromes (3). The
histological findings were: acute necrotising arteritis
(15), subacute vasculitis (5-4 arteritis, 1 venulitis),
chronic or 'burnt out' arteritis (1), and leuco-
cytoclastic capillaritis (1).

In prospective studies 12 of 35 (34 Y.) RBs from
patients with a clinical diagnosis of rheumatoid
vasculitis were positive and 2 of 6 from patients with
PAN. In several cases biopsies were inadequate and
in such cases a higher success rate might be possible
with repeat biopsies. In RA a positive RB was
associated with more systemic disease, neuropathy,
and a higher mortality than clinical vasculitis with a
negative RB. Only one positive biopsy was found in a
control series of46 patients with either long-standing
or clinically very active RA but without clinical
vasculitis.
RBs must include submucosal vessels and serial

sections must be taken throughout the biopsy as
vasculitis is a peculiarly focal disease. RBs are safe,
repeatable, and useful in the diagnosis of systemic
vasculitis. We advocate its use as the best site for a
'blind' biopsy for vasculitis complicating RA. A
positive RB may also be a marker of more severe
systemic disease.

Rheumatoid hand deformities: preceding association.
A. Kay. ARC Epidemiology and Guy's Arthritis
Research Units, Guy's Hospital, London SEL.

Management of the rheumatoid hand is complicated
by lack of information on the aetiology and develop-
ment of the deformities.
The hands of 55 patients first seen within 3 years of

disease onset were assessed annually for 5 years and
again at completion of 7 years follow up. Standard,
qualitative and quantitative observations and x-rays
were repeated at each assessment. Measurements
were made with the aid of a dynamometer, intrinsic-
meter, and protractor.
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Deformities were observed to develop in 89% of
the hands. Four deformities were selected for further
study: (1) dorsal subluxation of the ulnar styloid;
(2) volar subluxation of the proximal phalaux at the
finger metacarpophalangeal joint (MCP); (3) fixed
flexion at the proximal interphalangeal joint (PIP)
and (4) hyperextension at the proximal inter-
phalangeal joint (PIP). One or more of these
deformities were found in 75% of hands.
A comparison was made between the findings, at

the first 3 assessments, in hands which did and did
not subsequently develop each of the 4 deformities
and significant differences were recorded. The
features most significantly associated with subsequent
deformity included prevalence and severity of
synovitis, loss of passive MCP extension and PIP
flexion, and pain at the site of later deformity.

It is concluded that observations on early rheuma-
toid hands may identify features associated with a
significant risk of eventual deformity: active treat-
ment aimed at modifying these features could reduce
the prevalence of late deformity.

Conversion from daily to alternate daily steroids in
rheumatoid arthritis (RA). M. A. Fitzcharles,
J. P. Halsey, H. L. F. Currey. The London Hospital,
London El 1BB.

There is an impression that in RA alternate daily
steroid administration offers a more favourable
therapeutic/toxic ratio than daily dosage. Fauci' has
devised a protocol for converting patients to an
alternate day regimen.
From an NHS clinic (in which steroid treatment is

kept strictly to a minimum) all suitable RA patients
taking at least 5 mg prednisolone daily were seen
regularly by one clinician. Of these 24 patients, 18
were female, their mean age was 60 years, duration of
steroid treatment 8 5 years and the dosage range
5-10 mg daily. Conversion to alternate daily dose was
attempted by doubling the 'on' day dose, then
tapering the 'off' day dose.
Ten patients successfully converted to alternate

day dosage over a mean period of 12 weeks, 11
failed to convert, and 3 were withdrawn. All that
converted had an adequate adrenal response to IV
tetracosactrin 0-25 mg. 7/11 who failed to convert
had either, low baseline cortisol levels, or inadequate
responses to the screening test. There was no
association between ability to convert and dose or
duration of steroid treatment, or duration ofRA.

If long-term studies establish advantages for
alternate day administration, these results indicate
what conversion success rate can be expected

amongst patients established on a daily regimen.
Adrenal stimulation tests may have some predictive
value in indicating which patients can be converted.

Reference
1 FauciAS.AmJMed1978;64:729.

Arthritis in Saxon and mediaeval skeletons. Juliet
Rogers, Paul Dieppe, Iain Watt. Bristol University
and Bristol Royal Infirmary, Bristol BS2 8HW.

Four hundred complete skeletons and several
thousand individual human bones have been
collected over the last five years from 10 archaeo-
logical excavations in the south west of England.
Morphological and radiological evidence of age, sex,
stature, dental status, and bony abnormalities were
recorded. Particular attention was given to evidence
of any arthritic condition.
Most skeletons were of young adults, probably

aged between 20 and 50. The majority were Saxon
(900-1066 AD) or mediaeval (1250-1500 AD). Of
465 hands examined only 2 (from the same skeleton)
had an erosive arthropathy. One putative case of
gout was seen in the feet. Severe osteoarthritis (OA)
and exuberant osteophytosis were common. Hip OA
was seen in 8/29 (28 %) Saxon specimens and 14/145
(10%) mediaeval hips. Shoulder OA was present in
7/29 (24%) Saxon and 13/113 (12%) mediaeval
skeletons. The most striking spinal feature was
osteophytosis. In 5 cases vertebral hyperostosis was
advanced with fusion; one of these was a Saxon
bishop. No definite cases of ankylosing spondylitis
were seen.
The survey to date suggests a quite different

pattern of arthritis from that seen in England today.
All the erosive arthropathies were rare, although one
possible case of RA will be illustrated. Severe
osteophytosis and OA were common, particularly in
the earlier specimens. The OA also had an unusual
distribution, including extensive shoulder involve-
ment.
The relevance of these findings to the changing

patterns of arthritis will be discussed.

The prognosis in palindromic rheumatism. E. C. Dunn,
D. W. Jones, S. Mattingly, W. M. Robinson,
R. A. Williams. The Middlesex Hospital, LondonWI.

Palindromic rheumatism was first described by
Hench and Rosenberg' in 1941. They believed that
none developed a chronic arthritis. Subsequently this
view has been challenged.2
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Seventy patients with palindromic rheumatism,
out of a total of 90 who attended the Middlesex
Hospital over a 25 year period were reviewed with
up-to-date investigations at follow-up clinics between
1978-80 to establish the course of their disease.
There were 32 males and 38 females. Onset was at any
age with a peak in the fifth decade. Average disease
duration was 12 5 years (range 1-30 years). There
were 2 major groups at follow-up. Thirty-eight had
become seropositive for rheumatoid factor, 32
remained seronegative. Thirty-five seropositive
patients had developed rheumatoid arthritis,
although half of these were inactive, and 3 still had
episodic arthritis only. Three seronegative patients
had low grade polyarthritis, 3 pauciarticular
arthritis, 2 psoratic arthritis, 2 SLE, 1 gout, and 21
still had episodic arthritis only.
More than half the patients became seropositive

and usually did so within the first 10 years. They
developed a chronic arthritis about the same time.
They had more soft-tissue lesions, hospital
admissions, and surgery and were more disabled
than the seronegative group. Those that remained
seronegative, for more than 10 years, had little or no
permanent disability, and appear to have a good
prognosis.

References
1 Hench P S. Rosenberg E F. Palindromic rheumatism.
Proc Mayo Clinic 1941; 16: 808-15.

2 Ansell B M, Bywaters E G L. Palindromic rheumatism.
Ann Rheum Dis 1959; 18: 331.

Particle-induced activation of the alternative pathway
of complement. M. Doherty ,P. A. Dieppe, J. Hornby,
J. Whicher. University Department of Medicine,
Bristol Royal Infirmary, Bristol BS2 8HW.

Complement activation may be important in
particle-induced inflammation. The activity of
various crystals, amorphous powders, and other
inflammatory and noninflammatory particles has
been tested by a new method of quantitative analysis
of C3 activation.

50 V.l of a 1%Y solution of the particle in saline, or
saline control, was incubated with 0 45 ml serum. C3
and its split components were separated electro-
phoretically. Staining of bound anti-C3 serum
allowed estimation by densitometer of the fraction of
C3 split. Incubation with EGTA + magnesium
allowed demonstration of alternative pathway (AP)
activation.
Urate crystals activated the AP: this was dose

dependent and reduced by prior heating or grinding

Table 9 Particle-induced activation of complement
Particle Y. Fraction of % Fraction of

C3 split in C3 split in
excess of saline excess ofsaline
control control

(+ EGTA,
MG++)

Monosodium urate 0-01% 4 1
0.1% 5 3
0.5% 22 11
1% 39 20
3% 44 27

Heated 1% 5 8
Ground 1% 13 10

Uric acid 1% 0 1
Brushite 1% 16 8
Hydroxyapatite crystals 1% 24 17

spheroidal 1% 0 3
Calcium orthophosphate 1% 0 3
Carbonyl iron 1 % 6 2
Silicon carbide 1 % 0 2
Triamcinolone acetonide 1% 0 0

hexacetonide 1% 11 3
Blackthorn 1 % 16 9
Cactus 1% 1 1 12

(Table 9). Hydroxyapatite and brushite crystals also
activated the AP. Activation was 'crystal specific'-
amorphous powders having no effect. Other inflam-
matory particles, including blackthorns, activated
the AP: non-inflammatory particles did not.

This method demonstrates activation of the AP by
various inflammatory particles. Splitting of comple-
ment via the alternative, as opposed to the classical,
pathway has not previously been described. Activa-
tion by urate is crystal specific and susceptible to 2
laboratory techniques known to alter crystal
surfaces. Alternative rather than classical pathway
activation fits well with current concepts of com-
plement splitting by biologically active surfaces.
These results suggest that particle-induced inflamma-
tion may be initiated by activation of extracellular
protein mediators independent of phagocytosis.

Pyrophosphate metabolism in human articular
chondrocytes. M. K. B. McGuire, *M. Bayliss,
N. Baghat, C. H. Colman, R. G. G. Russell.
Department of Human Metabolism, Sheffield, and
*Institute of Orthopaedics, Stanmore.

In chondrocalcinosis, calcium pyrophosphate
crystals deposit in the mid-zone of articular cartilage
and appear in synovial fluid, probably as a result of
shedding from cartilage. To examine the mechanisms
of crystal deposition we have been studying the
metabolism of inorganic pyrophosphate (PPi) by
human articular chondrocytes in culture. These cells
contain more PPi and incorporate 3S-sulphate to a
greater extent than skin cells, as found by Lust et al.1
Glycosaminoglycan synthesis associated with repair
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and increased turnover of proteoglycans might
generate a high local concentration of PPi required
for crystal formation.
Using a radiometric method, we have measured

PPi content of chondrocytes in response to agents
which might alter synthesis of matrix components.
Treatment with 4-methylumbelliferyl-,-D xyloside
(1 mM), increased PPi content within 3 days at
the same time that 35S-sulphate incorporation into
glycosaminoglycans was increased and the formation
of proteoglycan aggregates decreased. Since intact
chondrocytes do not, apparently, release PPi into
culture medium, factors which influence cellular
concentration may only affect crystal formation if cell
death occurs.

Reference

Lust G, Nuki G, Seegmiller J A. Arthritis Rheum 1976;
19: 479-87.

Evaluation of popliteal cysts and painful calves with
ultrasonography: comparison with arthrography.
B. M. Gompels, L. G. Darlington. Radiology
Department and Rheumatology Unit, Epsom
District Hospital, Epsom, Surrey.

Grey-scale ultrasonography will detect reliably the
presence of clinically significant popliteal cysts and
fluid collections which do not fill by arthrography.
Use of a 5 MHz transducer enables ultrasound to
demonstrate acute rupture of cysts and the soft
tissue changes resulting from a recent leak.

Forty-eight knees in 25 patients with popliteal
and/or calf pain were examined by ultrasonography
followed by arthrography. Popliteal cysts were
demonstrated in 40% (19/48) by ultrasound and in
46% (22/48) by arthrogram. For comparison between
arthrography and ultrasonography x2 = 8 58 and
(contingency coefficient) 0 = 0-42 (p<0 01). Acute
cyst rupture was shown in 2 patients (8%.) by both
arthrography and ultrasound.
In a further study, ultrasonography demonstrated

popliteal cysts with a prevalence of 31 % (22/72) in 36
patients with definite or classical rheumatoid
arthritis compared with4% (3/72) in controls closely
matched for age and sex. This difference in pre-
valence between the rheumatoid patients and controls
was highly significant, x2 = 17 48,-p <0-001.

Ultrasonography, therefore, will demonstrate
noninvasively the presence of popliteal cysts,
unruptured and7ruptured, and'furthermore will assist
in quantitative, sequential "assessment of patients
with painful knees and calves.

Polyarteritis nodosa (PAN) and other systemic
vasculitides: experience in a district general hospital
(DGH). D. G. I. Scott, P. J. Elliott, C. R. Tribe,
P. A. Bacon. Southmead Hospital, Bristol.

PAN is thought to be a rare disease but has similarites
with vasculitis seen in other connective tissue
diseases, including RA. We have reviewed all 80 cases
of vasculitis diagnosed histologically between
1972-80 in one DGH. We compared the clinical and
laboratory features of patients who had a final
diagnosis of PAN (37), rheumatoid vasculitis (RV)
(21), and a variety of other vasculitides (22) (Table
10). Tissues biopsied included kidney, rectum, and
skin but in 11 patients a histological diagnosis of
vasculitis was first made at necropsy-4 of these (2
PAN) without any clinical suspicion of vasculitis
during life.

Arthritis was seen in 10 patients with PAN (27 %).
Other striking features included the frequency of
leucocytosis (86 %) and rarity of complement
abnormalities (15%) in PAN compared with the
other two groups.
The overall mortality (50%) was similar in each

group but 63% of PAN deaths occurred within 6
months compared with 33% of RV and 27% of
'others'. Death was more frequently related to
vasculitis (intestinal infarction, acute or chronic renal
failure etc) in PAN (95%) than RV (75 %) or others

Table 10 Clinical and laboratory features of80
patients

Overall (80) PAN(37) RA (21) Others (22)

Age (yrs)
M/F

Clinical (%)
Renal
Lung
Skin
Neurological
GI
Cardiac
Arthralgia
Arthritis
Myalgia
Weight loss
Fever
Hypertension

Laboratory (Y.)
Leucocytosis
Eosinophilia
Rose-Waaler
ANA
I C3/C4
Haematuria
Cr clearance <20
HBs Antigen

58 61 60 49
1-1 1-3 0-8 1-2

62 76 35 64
54 65 40 52
69 51* 86 86
40 51 42 18
73 78 71 67
43 56 55 10
18 35* - 5
53 27* 100 52
36 56* 17 20
66 70 72 52
54 70* 33 43
29 31 25 28

50 86* 14 24
38 56* 18 25
50 37 83 18
26 7 53 22
38 15* 56 43
48 65* 25 39
33 48* 18 21
- 8 - -

*Features showing the most striking differences between PAN and
the other 2 groups.

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.40.2.190 on 1 A
pril 1981. D

ow
nloaded from

 

http://ard.bmj.com/


Heberden Society 209

(45 %). In PAN the 6 month mortality was 54% (no
treatment), 33% (steroids alone) and 13% (steroids
+ cytotoxics).
This survey suggests that PAN is not such a rare

disease. It shows both similarities and differences in
clinical and laboratory features compared with other
systemic vasculitides. Arthritis is not uncommon in
PAN, stressing its importance to the rheumatologist.
Early recognition and aggressive treatment may
radically alter the prognosis.

All-trans retinoic acid(R): a renmission aim in the
treatment of psoriatic arthritis (PA). T. Bitter,
I. Bahous, M. Rosenthal. University of Lausanne,
5 Ave Eglantine, Lausanne, Switzerland.

R, an aromatic derivative of vitamin A, has been
shown beneficial in skin psoriasis and to inhibit
monocyte-mediated collagenase and PGE2-synthesis
by rheumatoid synovial cells in vitro.'

In a long-term multicentre open study 32 patients
with PA were treated with 30 ± 10 mg daily oral R
for periods of 6 to 18 months. Evaluations included a
visual analogue scale for pain, a Ritchie-type joint
index, rating (Steinbrocker) of daily living and
working capacity, duration of morning stiffness and
ESR. T and B lymphocyte (ly) counts and in-vitro
reactivity to lectins was studied sequentially in
11 patients.
Nine patients were withdrawn because of side

effects and/or drug inefficacy. A 3 3 months lasting
complete remission with normalised ESR was
documented in 11 (33%Y.) and various degrees of
improvement in the remainder. While under R, ly
responses to concanavalin-A were found significantly
increased. R would appear to be an effective new
agent in controlling PA, a potentially crippling
disease thus far devoid of specific treatment.
Whether R acts as an immune stimulant and/or

macrophage inhibitor, or, akin to the 13-cis derivative
as an antiproliferative2 agent remains to be investi-
gated.
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Changes in joint laxity occurring during pregnancy.
H. A. Bird, M. Calguneri, V. Wright. Rheumatism
Research Unit, University Department of Medicine,
General Infirmary at Leeds and the Royal Bath
Hospital, Harrogate.

Relaxation of pelvic joints occurs in normal
pregnancy. The cause is uncertain though relaxation
correlates well with circulating levels of relaxin.
Peripheral joint laxity is more pronounced in females
than males but laxity at peripheral joints during
pregnancy has not previously been quantified.

Laxity at the metacarpophalangeal joint of the left
index finger was measured by a finger hyperextenso-
meter which records deflection in response to a
constant preset torque. Sixty-eight women were
assessed during pregnancy (mean 33 0 weeks) and
after delivery (mean 15.1 weeks post-partum).
Reproducibility of the apparatus is ± 20.

Laxity was found to be independent of age in this
group. Mean laxity during pregnancy (700 ± 150)
was significantly greater than mean laxity after
delivery (650 + 130), p<002. When subjects were
grouped according to the number of previous
pregnancies, the increase in laxity was significantly
greater in women having their second baby than in
those having their first (001 >p>0001). This did
not alter further in the third or fourth pregnancy
(p<05).

Systemic features of hyperlaxity that are pre-
cipitated by pregnancy (e.g., varicose veins) may be
maximal after 2 pregnancies.
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